Comparison of pharmacodynamics between carvedilol and metoprolol in rats with isoproterenol-induced cardiac hypertrophy: effects of carvedilol enantiomers.
A recent clinical study has shown that carvedilol has a significantly more favorable effect than metoprolol on survival rate in patients with heart failure. This may be due to actions of carvedilol such as beta(2)-adrenoceptor blockade, alpha-adrenergic receptor blockade and other properties such as anti-oxidant effects that are not yet fully understood. We compared the effects of racemic carvedilol, metoprolol and carvedilol enantiomers on cardiac hypertrophy at similar heart rate in rats with isoproterenol-induced cardiac hypertrophy. Continuous administration of isoproterenol for 2 weeks produced heart failure, which is characterized by an increased heart rate, cardiac hypertrophy and downregulation of beta-adrenoceptors. The doses of racemic carvedilol and metoprolol were adjusted to obtain a similar heart rate in rats with isoproterenol-induced cardiac hypertrophy. The reduction of left ventricular weight and improvement of cAMP production induced by carvedilol were superior to those induced by metoprolol. Although heart rate, blood pressure and cAMP production were not affected by R-carvedilol, left ventricular weight was significantly reduced as a result of alpha-adrenoceptor blockade. The improvement of cAMP production by S-carvedilol was significantly higher than that induced by coadministration of R-carvedilol and metoprolol, suggesting that beta(2)-adrenoceptor blockade partly contributed to the improvement of signal transduction in rats with isoproterenol-induced cardiac hypertrophy. This study has demonstrated that the effects of carvedilol on cAMP production and cardiac hypertrophy in rats with isoproterenol-induced cardiac hypertrophy are superior to those induced by metoprolol at a similar heart rate.